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) - printer driver :s provided- m a nest computer 
VJ ^ 0: '' - DMn: P- :ccj'f. the printer driver automatically 
mmmts :nc ;orma: o: a piottinc command lo be output to 
a onnn- As tne - :-mm format there are available 
- f^rna:- a nrm-leve! pr-nte- contm! 



i a n ■ 



V -i 



When the latter format .s selectee', the printer mvc ce- 
verts a plotting command from an application to an in- 
termediate code and then outputs the intermediate code 
to the panter. Tne printer converts trie intermediate code 



to another intt 



?d;ate cooe soecihc to the 



very simple pmoessmc ano Inen develops tne interme- 
diate code to a hit imace thereby enabVu man seeed 
pontine 



Osl 

CO 



CI. 
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Description 

BACKGROUND OF THE INVENTION 

•:: U ne "monf,:o 



ending a host compute- -mo a o;m:e: ;;-- e::ed ;vi*n 

the nost computer dn; in oa-tieuMr i; - : ,; • - . e^-or : 

in =1 ;rn- speed jz technoieqv 5 .ot-ih — ' m , e^:en 
using a cape printer 

Cescriotior pi -minted An 

m a pace onrife- due io the structure of a print erv 
qoiO thereof nfioi punting nas siarooo it is impossible 
to stop the feeding ot prim sheets or to return the print 
sheets in the reverse direction m the middle o f the print- 
ing Aiso even when the page printer is no: cacao e of 
having a sit map memory coo s^u; idi: tg tc one cage 
printing must he executed at a spe^d near the maximum 
performance of the print engine 

in order to realioe the above-mentioned functions 
in the prior art a controller employed in the page printer 
mciudes a nigh power CPU and a roans storage mom, ce 
ory and. m this respect, the controller is more oowerqu 
that the host compjier 

Also the controller o- the page printer does not 
translate one or more plotting commands from a host 
computer directly into one or more oit mac images out co 
a hows an intermediate code to intervene in the mi ad e 
of translation horn the plotting commands :o tne or map 
images thereto being aoie not only to simplrv toe next 
and following operations cf translation into the hit map 
imiages but aiso to facilitate the conversion of tne olodmq no 
commands free horn; the detailed cr;.a:a~*en= : ic5 of the 
on?!. 3 :hat the efT.co-C) of too wnoe poet 
pro; e ;s no can oe i mo roved "he ret ore m to-: controller 
of the page printer a module which irVeno-etE a cloning 
command a no crea'es an intermediate -ode con;-- 




004 A1 2 

onmer out a is; in a system wo jso; a 
y." ec l\ oe sue-: as a sen-, oontm O' ir o 

in \ ie\v o* tne aoove it is an 00:00' o* too ,-vve moo 
to provide an improved or in: ;ys:em whim 0 m m. prove 
tne throughout of tne whole system even v., thou! e--- 
' ■< :• ':n<d- • ~> : • • -e- * 

SUMMARY OF THE INVENTION 

in ^raining the ah eve object aocoming to the in- 
vention them is provided a print system which includes 
a nest comoufer and a printer connected witn ;oe host 
computer In tne present cunt system tne nest computer 
includes a printer driver which is used to generate print 
job aata including one or more pi on in a commands to he 
given to the printer whiie tide printer arver further in- 
cludes intermediate level joo data generating means 
used to generate intermediate level print joo cata includ- 
ing ootting commands at least part of wmoh are ex- 
pressed in tfie format of a first intermediate cooe Also, 
the printer includes intermediate code conversion 
means which is used to rece ve intermediate level print 
job data and converts the plotting commands of the in- 
termediate level job data into a second intermediate 
code, and third conversion moans which is usee to con ■ 
vert the second intermediate- cooe into bit image data 
for priming 

According to the present pant system in the host 
computer part or all of the plotting commands are con- 
verted to the intermediate cooe format before being 
transmitted to the printer Therefore in the printer tnce 
can oe omitted a processing which conveys tne oiottmq 
commands written in a high-iove! language to the moen- 
mediate code In this manner according to the inven- 
tion since the intermediate code generation processing 
which has been conventionally performed on Is is :he 
printer can oe snaood by trie nose computer especially 
when the memory cr CPU of tne nost compete- has ca- 
pabilities to scare, arid toe panting speed of the printer 
: an he enhanced 



■ m :m .~ 



;o a ; -:f a genon-di 
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- o that eo,- mo- - : • of p-,e opera: -r,:oes 
r " aatomat.ra'ry m a r/e:er-5^ emcoo- 

' Ti - : ' t !ne '-vention no operation n:ce ca- oe se- 



tou aut; 



jmatio-iiy oy synthetics! 



. r3 r S!:eng t-e 
^ rOE : - ^icat programs :no caoaoP:,es o< *~e 

: ^'"^ tne capabilities of the nos: c:^^^*^ 

A ' SL ' — soiecr - tne operator mooe a-tom -:- 
•:-r::,y the oceraton mcoe nay be decided acco-dira ;c 
- — r! O" 1 a page unit a cane unit or a pioftino 

" % ^" Ljni: or an appicafon omgram unit 

Tno pr nt ioo onta car also ice for Tie:* S j:-. that t 
incuaos bpeoiication information lor speedy, no vvmcn 
r ' i:j:tin ? ^ommanrjs a- converted :o the intermediate 
coue -or example when all tne plotting commands are 
inverted to the intermediate cedes tne print pb Ga!a 
: ~^ n " : portion thereof m tne effect mat 

«l. the pitting commands are converted to tne mterme- 
oiatecodes Aiso. when only the specific pages specific 
hands, or .specific commands are convened to the inter- 
mediate codes ihR .lecla-ation to this effect can be set 
m the f iead of the specific pages bands, or commands 
Such declaration that is such specification information, 
can be described in the printer control language 

From :he viewpoint of relieving the processing bur- 
dan of the printer it is preferred that tne first intermediate 
cooe to be generated by the printer driver and the sec- 
ond intermediate code to be generated by the printer be 
tne same format However, there is a possibility that, 
since the roles of trie <wo intermediate cooes are differ- 
ent from each other they can be different in me details 
thereof For example tne first intermediate code must 
ihciude n;t :mago data on tne individual Character to oe 
| ;i: - e - ^ -'e individual images to oe platted On 
tne ctne r rand in an ordinary printer sue- mt i-nape 
iS rvaraged at a aileron! storage loeatio- Pom tne 
; ' 'c-'roeeiate c:oe and there'om tne second (nte-me- 
: : *- '•<■ ■ loolooe su- no uuta 

BRIEF DESCRIPTION OF THE DRAWINGS 



~.g - :s a fiov oar ef the ;:oos m - rmoess.m 
b r ' - so --.vn in f i , 

■-i? :s a how cna:: cr a r mcess - p : p oe oer 
rcmec p y a ..a.nguage inter -of r*v" = • D m~ 
fecer - m tne p:n:o 3 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 



r'?. i -^^stheoverai:s*pmtmeo^^empcor-:ent 
- or:n: system aceomirg to the invention 

: h'e present print system include- a nost compute- 
1 and a page printer 3 connected to the nost computer 
ln tne nc;3t compute- 1 . an application program 5 no- 
titles the start of a new print ,ob to a plcttmo module 
(which is hereinafter referred to as 'an application pro- 
gramming interface (API ) module", r provided witnm ,n 
operating system (OS) 7. and sends the call of the plot- 
ting function of the API to the API module 3 In response 
io tnis : the AP! module S sends a primer driver ? the call 
of the plotting function of the pnnte, duver 9 /which is 
hereinafter referred to as "a device driver interface f Dr.| ) 
call",. 

The printer driver 9 converts the DDI call into a print 
command in an output format wnich can oe mrogniood 
by the cage phnte- 3 The output format includes two 
kinds o:' output formats One of them is a m ? n -level lan- 
guage which !S generally referred to as a printe- -ontml 
ianguage and in xhe preset emhodim-nt this corre- 
sponds to a rage Description Language - POL , The otn- 
sr output format is an intermediate ((VI., cede whicn is 
described in an intermediate Landuaoe 1Mb i Tni^ n . 
ierrreo.ate code :s oasicaliy tne same format -s ah, m- 
termed.ate code which :s penerated from POL by a con- 
troller i: provided m tne page pouter 3 put tnev ar- a 
M*tle different in tne details from each cl-a- ^..;,,- f 
r ome- to distinguish them uorr cacn o:r:e- th- in^-. 
mediate code to oe uenemteb by tne pr.nte: duver ? 
roferrec to as a driver ml ermed^te Od V . code v/nerea^ 
the intermediate- co::o to bo o • ■ ■ p.- •;: , ' l --epa:je o- ■ ' 
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■ oe.'mhentmn numbers cine; the size soecifiratons 
and next toe i cent ih eat icr; numoavs c' tne enar- 
oc Di: images me coordinates thereof withir tne 
:■ v tne speer icah cms o*' tne acm.i \ -sec pooio-s of 
" - " mcmored bit map oata and me uke are de- 
er - rod After mat eaor time the Same Characters sod 
l ■' "'" -::os '<':cv asm'' withr. foe same oanc tre iden- 
: ' m-.t-o- numbers of :re characters and o t images the 
eoo'dn^os moreo' wton the banc trie soecmcat ons 
o' me aem.mv used p omens of :me thus 'egisteneci bt 
m una am do?e r cod 

Ais: decora lv the P'!M coce withn a pnmer sup- 
: ' : -• - g'e^t variety o' plctting functions Or tne o'ner 
m-mo t Me? DiM code must be matched to the function of 
Vie DD. that :s supplied by the OS 7 and therefore, rf 
Hum^n O me DDi is mere nmnea than the unction 
o' me PIM code to- example, in the passes, graphics 
bummeters kmcs of coordinate conversion function 
eel is and the like then the function of tne DIM code is 
similarly more limited than thu fuuH'un ui ihe Piivi code 
i:i the above -river it loned respects 

Trie print commune from the printer dnver 9 is sent 
tmough the 03 7 to the printer 3 In tne pnnter 3 : the 
controller 1 1 interprets tne print command and converts 
it into a PIM code Here when the controller H receives 
a print command expressed in the PDL. the controller 
1 ; in; em? em tne POL command and conve-ts it into a 
PIM code according ic the same p r ocedure as a con- 
vent icna 1 printer follows On trie oner nana on receipt 
o' a Dim code the corrol ei 11 generates b PIM :ode 
by means of vom simple conversion Meat :s a cormer- 
sicn which mem'v cancels the above-mentioned diher- 
•^'cesi 'here-fore ir e amount of processing of the : orv 
''Oor ■ ' :s vev com: v.nen it re reives tne Du/ code 

Too romrolmr 11 stores the thus generated P;M 
roue into tne- nmrmoome code ouher -) 3 Aisc in syrv 
D~'cmm0oo w:b" tm: operation ot Vie print engine 17. 
:ne comroi er * 1 creates bit image data ; rorr, the PiM 
~ouo : t ' • • t m 1. 1 c- intermediate code buffer 1 3 and oe- 
*Oo:e i' lo me i:mo? buffer- "5 Hem under a specific 



onnter is a PDL format or a D:rV! code format A mooe 
to output tne print command in tne PDL format ie — . 
forced to as a "p-inte- pace mooe", whereas a mooe t; 
output the on ~ t command in tne DTvt code format s re- 
ferreo to as a "onver page node" A metnou tor aecidmc 
me pace mooe ^H! be uescrioec in oetai! .a = er 

m tne printer pace mooe the jot oata oeneration 
module 2c executes a blotting processing wmcn co- re- 
sponds to a DDI eali deiivcred f rom the system inte dace 
23 and as a result z* this, a print command •: ham rent- 
ing to a pent job (which :s hereinafter referred to as jco 
data) is generated in such format as shown in Pig 3 i A- 
The job oata shown :n Fig. 3 (A) starts with a iob 
start declaration 41, and a language specify command 
43 and a printer initialize command 45 follow seouen- 
tially after the job start declaration 4 1 After that, plotting 
commands 47 in pages follow, wnile a page eject com 
rnand 49 is added to the end of each of the plotting com - 
mands 47 in the -respective pages A job end declara- 
tion 51 is placec after the last plotting command 47 in 
the last page, which ends the job data 

The Tirst job start declaration 41, language specify 
command 43 and tne last job end declaration 51 are ex- 
pressed m a high-level language called a job language 
wnich is independent of a printer control language The 
language specify command 43 specifies a printer :on 
trol language to oe used in the present job o^ta and. in 
the oresent embodiment, a given PD2 is specified as 
the language specify command 43 

Commands 45 to 49 following the language specify 
command 43 are respectively expressed in a given ^DL 
specified by the language specify command 43 Tne 
printer inriaiize c ommand 45 is usee; io initialize the en- 
vironmen* or state of tne onnter In the printer mitiamm 
commiano 45, there is aiso included the specmcatic n y 
a page mode and rem a punter p.-^oe mooe is s:ec>- 
oed 

Tne o ob no command 47 following the printer ini- 
tialize command 45. as mentioned LeOre is descnoed 
m the PDL in pace: 



m^ pk m-p im^ue 
I on a r r nunc sheet 
tub-, a -meno buff- 



mn trie other b-nu in tre case of tre driver : 
mode with respect bi the plotting omcocsng cal.s fo: 
the respective pause amonu tne DO! calD uvnvoveu 
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mi;s no* in tme imm of me P~_ 

r '- : 3 Bi s ^'^'5 ^ exampe of the pom-o oom 
nmnd that s expressec in tme IMM C al. and. r tms ex- 
ample « page :s divided mi.; one o- mme ovm? hnz tr.a 
po>t:r:o command 55 o*' earn, omm is excess'?: :r tne 
iMM :-;)■ T : , too neaas of me ooOhng 55 - 

tne respective em as more mom :.; g .m pe- 
:j0: " ; ''/" s 53 whicn t f *'e star: of me msoecbve 

oanae no -and number deemr-bom 53 am respec- 
tively expressed in the :: 5_ 

Therefore from the IMM driver 27 iher 0 are output 
joo data ,n d f jnmat obtained by replacing trie pomons 
of trie job data of Pig 3 ; A ) that co-respond tc toe clotting 
commands- 4/ ct the respective pages with sum. expres- 
sions as am shewn m ~ig. 3 :3h 3y the way m ;n^ 

m the printer initialize comm.and 45 

The 100 data from tne : MM driver 37 is oe^med 
through shared memory 29 to a replay nodule 3t Here 
delivery of the mb dam t n th e replay module 31 ;s basi- 
cally executed Ihiough the sharea memory 29 out in the 
case ol the job data having a large record s:ze the 10b 
data is anangezi as a file anc the name of the file is writ- 
ten into the snared memory 29. 

The replay module 3: passes -therethrough tne por- 
tions of the job data that am expressed in the 10b lan- 
guage and PDo that is the job start declaration 41 iam 
guage specify command 43. printer initialize command 
45 bane number declaration 53 and page eject com- 
mand 43 respectively shown in Figs 3 (A) and iS) as 
they are and writes them into the spooler 35 

On the other nand with respect to the plotting com- 
mand 55 m the loirr.at of tne IMM call shown in>ig 3 
fed tne reo;av module 3' ca ! !s tne plotting ammoc o + 
tne !MM modjie 23 The plotting function of the ;MM 
module 33 converts the present plotting coomanc 35 to 
a mM code unat is a driver inte-meoie'e cooe'. 

ng 3 i 27 snows ar example of a piottmg command 
51 included in each of the bands and converted tc 'he 
DIM cooe end to the head of the plotting commanc 61 



d-m-v atio: 



■ e 



2mN7 cone :s included in tne joo oam tne iang^ace in- 
terpret part 51 calls an intermediate cade conversion 
- 35 ^rojgh tne GPM 53 an: nanas the DIM :::oo 
7 - : ' :c ln ^> i'V.er me-ia:e cooe comemo-: pan* 35 

me 3P77 55 nas a 'unction t: oenemft a P,M corue 
boater intermediate code-: in vVitr , h 

trig command expressed in trie -30 Aiso tne imeooe- 
' J ' ,ale --deconversion cant 55 'sammmon wmch is aog- 
°" J the GR M 33 in order t0 corHerI n-, e rgj M C03Q {Q 
!ne r ' iK/ ro:je - nere - & Processing for converhng the DIM 
code to the P!M code is very simple when compared 
with a processing to be performed by tne ARM = 3 as 
was aeo- oed oefore 

Tneremre. for tne 1; ante r page moee in accordance 
with the result of the interpretation by the language in- 
terpret can* 51 . the 3RM 33 generates a PiM code On 
the other hand, 'or the dr ver page mode tne interme- 
diate code conversion pan 35 generates the PiM code 
from the DIM code meljded in the job data tv means of 
simple conversion Mere, when it is more advantageous 
to convert the DIM code to bit map data fiorr the begin- 
ning than to convert the DiM code to tne PIM code ihe 
ulM cooe may aiso be ore-deveioped m tne mt mac de- 
la. 

In both modes, the generated PIM code is oelivemd 
fmmjne GRM 33 tc a PIM code register & aeveloc part 
3 ' ^ he P:W regjster & develop pad 57 registers 

the b!M eode in tne intermediate code buffer 1 3 and in 
synehron.zaton with the operation of the print engine 
17. reads out the PIM code from the intermediate code 
bLJ ; fer i: anc develops a bit map image on the image 
duffer -5 in accordance with the read-out PIM cod* 
Now dessnotion oe given below in more detail of 
'Operation ot the aoove-mentioneo structure 
rig 5 shows a fiow chart of the overall fiow of me 
processing to be performed by tne printer dm'e' ? 

At fimt the printer drive: 3 receives me Qui cal 1 from 
the APf 5 ,S1 ) if the initialize function of the drive- - o 
invoked by the present DDI call (Y in S2) then not only 
is oege moae decided .53, but ais: PHnamg 00 e a- 



pi :*!r- g 



m-tva p 

is -. ' < 0 -v'i ; 



••' - juO~. ;;. gc ; * f 
: A. wilh jne bhowr , tn 5 
i>m t' -.- pi„t ■ r :g con r n--- , J 
io ''- ■ h-i w;tf: o- > ■ ;m " w - 



ri'l J 



'eopec: to tne p-m*e: :: -oc 
ode nuo paoe mcoe :s seiccfc 
'aid -ilion points Sh 5 15 ■ He 
mumim ■ Ln.-r s m.osumd 



■ ' as tne ot em- 
a-..uj i.iliei {' ...... 

b -r - ■ vO ' ■; ' ; - 
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r 'mm - m pq-.e- 7-,-: s wr e- f e apr-nsa* : - 5 :s 
m. appjoaoon of - \ r - tmat ;s ma - -_ v ;meu to namre 
characters much as a text ednor a word omcessor c r 
■ v: ' -7. « '> be t-;a: :s mam.i, usee; to nand'e capmss 
* m^s Sj; n as CAD a ' .-: w - s y s : e m or toe i:-.o - 

:■- a tvoe inn! :s mainly oseo to rmmdle .mages -suo'i as 
corto-rctsuch caim-svstem o^o:s ortnelme. 

As Cr: *. oe seen bom F t o; 7 cue oamimetem Can oe 
evmuated in the fobowing mariner Tnat :s wren trie 
:o.ant.ty o* -smtu tc oe omeessed s ;a r ae c the o :ao- of 
a renter :s lew tne evaluation ooint c/ the o-ver page 
mooe is h gh On tne othe- hand when the quantity of 
oma to be piocessed is small or the capability o* a nost 
compute^ s io'.v tne evaluation point of the printer pace 
node is hi gh ~oe evaluation points of these parameters '7 
a r e s u mm e d up 1 o r e a c h of t h e t wo mod e s a n d t h o .5 u m 
values of tne evaUation points 0/ the two mi odes are 
: omcared wqh eacn oir er 7ne m:oe mat 5 founo hiqh- 
er in the sum value is selected 

By me way. when me present print >oO ts to plot soar- en 
a.teis using fonts p mpared within the punter trie f ol ow- 
mi ru tecnmque can also oe employed. 

Tnat is. as shewn in Fig. 3 ( 0 ) . in th:s technique ;t 
is arrange j that cert air plotting commands 55 anc 6 Q 
in one band arc expressed in the IN/ VI call the otn cr oe 
command -37 is expressed in the PDL and after that, as 
shown in Fig 3 the I MM calls 65 a no 59 are con- 
verted tea DIM. cooe 75 Under tn is armrocem.eno wnen 
there is included a command to plot characters using 
the pi inlet fonts the command 57 is expressed in the 7C 
PDL as conventionally and thus tne command 57 is a ■- 
owed to exist together with the clotting commands 55 
ano 59 expressed m tne 1MM call For this reason a 1 - 
thcem the per tic of the oomm and is plot snaraetem 
news hie onnter mm;- can oe processed crvy at the -V 
Same speed as tne conventional pmcessmq soeed the 
pihcj-.s tiir'e:/ -ire almwco to generate interme- 
din:- coo eo or toe p- inter onver ooe w.th *he resu'ttha* 
the mesem print joo as a wooio can be processes at 

so — u ■ 



o 0 woes sec as a oand' 0 oe; 1 oeo . P 1 6 .. — m- V" - a r s- 
er tne s re or tne ~ oyte :s the oss ^oque-my ton p ion in a 
eiemem is dvded. when reouces tmo nj'mor o< times 
-■" ''£v,rA to tnereoy reouce :.".e :r . snosssco 'u'-.e 
: *-5ji:.ng in ".omved oeuorm^n:e ot ;p- ovem^ 
o r ores sms: 

On tne otne^ nand vmien tne P nvte oan-m* oe se- 
cureo r - is divided oy 2 and n rs ooubmd , ? 1 7 , and n'te- 
tnat it is cnecked wnether or not tne F byte can oe se- 
cured .513. d the byte cannot oe secured tner P :s 
orvioeo oy 2 ano n s ooubmu agam :.?i7, ~-. s opera- 
tion is executed repea'edly until tne P oyte can be se- 
es red .f tne P byte can be secured, then * hi e me mom 
area of tne ~ oyte :s secured as a buher for fne DIV 
code and there is decider] such a banding processing 
as can divide a page by the hand number that is indicat- 
ed cy the cument n S~ 5 7 

By tne way. in the case of tne pnnter page mode 
sines the plotting contents are described in tne PDL. in 
pages, an unbandtnq processing is inevitably decided 

Remrnng again to -ig 5. after the above-mentioned 
driver initialization procedure is ended, depending on 
whether the mode is the printer page mode or driver 
page mode ,;S57 as aescubed before the mam opera- 
tion of tne plotting processing is assigned to the job gen - 
eration module 25 or I MM driver 27 That is. if the mode 
is the printer page mode, then the plotting function of 
tne : ob generation module 25 is called by the plotting 
DDI :al! plotting command > in the PDL are thereby gen- 
erated. and the thus aenemred - DL commands are m- 
soectivery written into the spoo er 35 in pages (35- 

On tne other hand fo- the driver page mode, the 
function of the iVlM driver 27 .5 invoked by the plotting 
DDI sal! a furction call for tne I MM module 35 ^ thereby 
gencrmed. and tne tnus generated function call ;s tnen 
written into the shared memory 2 ;=J (87 1 Also asynchro- 
nous y with the writing c the mnchon cad' mtc fne shaded 
^^^^m' ^ response 1c an IMM function can W:tnm 
tne snares memory 23. the *epiay rnoduie 31 calls the 
: r /M -»od.:ie 53 generates .a D'M oo->- - : nc com--. 



cut eu :s 
'ver 5 ~ 



the j op ;mm ;mn- 
mc'.vn in 2 
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mrmssed mtne ~C-L vrnm'- me 
• 3 3 3 ang d;ev am 



r e rem .v;:- 
-* ^ r 1 - r " 1 n * i 1 y i m c a 1 
ved a-:: m meco-se tc mm 
'■ end oectaratior 5" shown n 
- us ueomato;: mp gee;a- 
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codes. After that the thus generated DIM code eiodine 
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anove-memioneo orooessmg is performed moeetedU 
cr : re ;ast prtoo of re pre data s finished m37, 
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the pamer d:-ve ? before -t is spoiled to V e punter Trm 
relieves the processing buroen of tne printer to thereby 
be able to ennance the processing speec of the punter 
merefore by selecting the driver page mode -eropedy 
acceding to the state of the entire system me erocec 
ing sceeo of the whois system can be improved. 
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truied in applications 
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:s QiV - I: -ore' £3 -.=-=9 J Furtner if tne command 
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etc or hand ;f the command expiesseo ir tne i nie rimed - 
ate code is roceiveo then the command, as ,t is. is de- 
livered to ihe GRV! B3 (S52). 

I: should be noted here that the invention is not lim- 
iT«n m the Hbove-monlionco embodiment jui older em- 
bodiments which include changes, improvements, 
modifications and the like with respect to the above- 
men tioned embodiment, am also possible 



Claims 

1. A pant system comprising a nost computer and a 
printer connected to the host compter wnerein 
sain hest computer induces a printer cove- used to 
genera- e print joo data including plotting commands 
to ce gmen to said printer sad printer drve- in- 
duces intermediate level job data generation 
means used to generate intermediate level job data 
including plotting commanos at least part of wmch 
:s expressed in a first ;nte rmediate code forma 1 and 
• -nnter mcicoes ir termemate cooe conned 
moans usee to recede said intermediate level print 
job data and convert said potting commanos to a 
second intermediate on? format anc third convent 



5. 



3. 



of Sid mtermemate -eve .r-:: data genemom 
means ano said mgmiev-, j-b a : m gmmmnm- 
means and a'so therein saic erne- hmne r r. 
ciuoes gmomes means jseo to reserve sma -<gn 
icve, print jcb data and convec sac pic*:, no com 
mands exoresseo n said mqn- e\e pmmer ec-C'c 
language to said seconc m'e — ornate ccoe 

A pan: s\ stem as set forth in Ciaim 3 wne-oin sac 
■ node select means autoncaacalty seiec:s one y 
said intermediate eve! job data o-crao means 
and said nicn-ievel job data generation means for 
each pant job. eacn page each band e^cn plotting 
command and each application program 

A print system as set forth in C laim 3 wnerein said 
mode select means always seeds said high-level 
job data generation means when a print job uses 
fonts provided internally in said printer 

A print system as set forth in Claim 1 . wnerein said 
first intermediate code format ncludes bit map im- 
age data on char acters or iron pes to be plotted 
whereas said second intermediate code format 
docs not include bit map image data on characters 
or images to be plotted 

A print system) as set forth in Claim: 1 wnerein said 
intermedia's level job data generation means ,m 
eludes pre-develop means use- tc preoevelop oit 
map image data from said plotting commands ex- 
pressed m said first intermediate ccoe femnat 

A panting method using a v a compter and a 
printer connected to tne host compmor said meth- 
od comprising the following store- 

generating in said host compute- intermediate 
level print joo data including plotting commands 
mmeh am- tc oe give- to s-tic: m-nO : ^ ,.- 

- sac in-;,-; r: :-| :: tpen dm an cm - : , - r; ..- 



' toimmvi :>•■ co-tcCvnc wmch plotting COT: . 

nrc op.-rssedin said first ir it arm em- 'e cooe 
l-mrw' -, r -d cam u m-rmam'c cade cnmvm' 
:: - * ' - : • ' • ^-i'i ni-t>'tiu-- .-.m-i.eic:- ;m saidf!'- 4 
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anas to a second r its rmeoiat-- coo : - : : 
n verting in said print e r s.a id sec and inter mc 
(-■ to hi' map inr-i^; d.-;^ ; - pn: i'T.g 
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means for receiving pun; job data msluamg 
oiottir 5 ; ommands. 

intermediate eooe convert rreans fo: when 
oaO plotting commands of sa>d received print 
job data are expressed in first intermediate 
code format converting said first intermediate 
eoee ;o a second mterrr eo'ate eooe -r j ihiro 
means tor converting sa d second intermediate 
eooe to ret rra: image cam km pnntina 

A printer as set torn ,n Claim ^2 further moudinq 
-jr^phics means fo- when- saio plotting communes 
o: sao m.o coot op omta are exomssoc ;n a 
^om-leoe 1 printer eonfroi anee: H eonvertn- sai:: 
clotting commands in sao high level printer sontro! 
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FIG. 5 
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FIG. 6 



START 



J 



S1 1 -/ IF SUM OF EVALUATION x M 
< POINTS OF DRIVE PAGE 
IS LARGER? 



Old" 



Y 



DRIVER PAGE MODE 



btLhCT PRINTER 
PAGE MODE 



SET P = STORAGE MEMORY SIZE 
CORRESPONDING TO ONE PAGE 
AND n = 1 



S14 



r 



IF P BYTE 

OAM DC 

SECURED? / 

V 
I 



N 



S13 



S17-J P = P/2 
n = 2n 



r- S4 



Y 



S15 



DECIDE 

UN3ANDING 



S"8 



DECIDE 
BANDING 



EP 0 820 004 A1 



FIG. 7 
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FIG. 9 
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